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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Engineering Metrology Sectional Committee had been approved by the 
Light Mechanical Engineering Division Council. 

This standard was first published in 1980 taking assistance from JIS B 7504-1963 'Micrometer 
heads* issued by the Japanese Industrial Standards Committee ( JIS ). 

In the present revision following important modifications have been made: 

a) Title of the specification has been changed. 

b) New clauses on definition, designation and accuracy have been incorporated. 

c) Clauses on Figure of scale, and workmanship and finish have been deleted. 

d) The value of force exerted by the drive between the measuring faces has been modified 
and method to determine the force have also been incorporated. 

The requirements of external micrometer have been covered in IS 2967 : 1983 'External micro- 
meter ( first revision )\ 

In the preparation of this standard, assistance has been derived from the following: 

JIS B 7504-1980 'Micrometer heads* issued by the Japanese Industrial Standards ( JIS ). 

ISO 3611 : 1978 'Micrometer callipers for external measurement' issued by the International 
Organization for Standardization ( ISO ). 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be 
rounded off in accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ 
The number of significant places retained in the rounded off value should be the same as that 
of the specified value in this standard. 
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Indian Standard 

MEASURING INSTRUMENTS — MICROMETER 
HEADS — SPECIFICATION 

( First Revision ) 



1 SCOPE 

This standard covers the requirements of 
micrometer heads for general use with the least 
count ( resolution ) of O'Ol mm and equipped 
with a spindle screw having a pitch of 0-5 mm 
or 1 mm. 

NOTE — Micrometer heads include those with a 
mechanical digital display counter. 

2 TYPES 

The micrometer heads may be further classified 
into following three types depending on the 
thimble diameter D ( see Fig. 1 ) : 

Type 1 Below 25 mm thimble diameter 

Type 2 From 25 mm and below 50 mm 
thimble diameter 

Type 3 50 mm thimble diameter and over 




Fig. 1 Micrometer Thimble 
3 DEFINITIONS 

3.1 Micrometer Head 

The micrometer head is a measuring device 
capable of reading the quantity of spindle 
travel along the spindle axis corresponding to 
rotation of the spindle screw. The spindle axial 
travel is read by the scale on the barrel and the 
graduated thimble. A shank is also provided 
on the device to facilitate mounting of the 
micrometer head in a measuring fixture. 

3.2 Error of Measurement 

The algebraical difference between the indicat- 
ed value and the true value of the quantity 
measured. 



3.3 Deviation of Traverse of the Micrometer Screw 

The maximum difference between the highest 
and lowest points for the deviation of the 
readings obtained along the complete traverse 
of the screw. 



3.4 Periodical Error 

The error of measurement at any optional point 
of the measuring range. 

3.5 The Total Error 

The total error of the micrometer corresponds 
to the maximum difference of the highest and 
lowest points determined over the entire meas- 
uring range. 

3.6 Measuring Range 

It is a traverse of the measuring spindle as 
measured by the scale provided on the thimble. 
The classes of measuring range of micrometer 
head shall conform to the following: 

— 15 mm 
— 25 mm 
— 50 mm 

4 NOMENCLATURE 

For the purpose of this standard, the nomencla- 
ture given in Fig. 2 shall apply. 

NOTE — This figure shows a typical head only and 
does not specify design features. 

5 DESIGN FEATURES 

5.1 The barrels and thimbles in the case of Type 
1 micrometer heads shall be of suitable quality 
steel. In the case of the other types suitable 
light alloy may be used, 

5.2 Spindle and Anvil 

5.2.1 The screw thread on the spindle shall have 
a pitch of0'5 or 1 mm and the screw thread 
shall be smooth fit in the nut. 
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MEASURING ANVIL SPINDLE SHANK 



BARREL 



THIM3LE 



RATCHET O&IVE OR 
^FRICTION DRIVE 




L *6.35 OR 8mm 



Fig. 2 Nomenclature for Micrometer Heads 



5.2.2 There shall be full engagement of the nut 
and spindle screw throughout the range of 
travel. The front parallel portion of the spindle 
shall be free-running fit such as H7-f 7 in the 
bush but without perceptible Jerk/Lateral 
movement. 

5.2.3 The spindle and anvil shall be of stainless 
steel having a hardness of not less than 530 HV 
or shall be of hardened high grade tool steel 
having a hardness of not less than 670 HV ( see 
IS 1501 (Part 1 ) : 1984 'Method for Vickers 
hardness test for metallic materials: Part I HV 
5 to HV 100 ( second revision )\ They maybe 
tipped with tungsten carbide or other suitable 
hard material. Sharp edges shall be chamfered 
to about 0*1 mm. 

5.3 Friction or Ratchet Drive 

The spindle may be fitted with a friction or 
ratchet drive. When such a drive is fitted, the 
force exerted by the drive between the measur- 
ing faces when measured as per method given 
in Annex A shall be 10 ± 5 N unless otherwise 
specified by the user. 

NOTES 

1 Whatever the force employed, it should remain the 
same throughout the traverse of the spindle. 

2 It is not necessary to fit friction or ratchet drive to 
Type 2 or Type 3 micrometer heads as these are 
generally used in conjunction with a fiducial 
indicator. 

5.4 Thimble 

5.4.1 The thimble sjiall be graduated with 50 or 
100 divisions according to whether the pitch of 
the micrometer screw is 05 or 1 mm, each 
division representing 0*01 mm. The graduation 
lines shall be clearly cut. 

5.4.2 The centre distance between the gradua- 
tion lines shall be not less than 0-8 mm. 

5.4.3 The thickness of the graduation lines shall 
normally He between 0*08 mm and 0*2 mm but 
the maximum thickness may be 0*25 mm when 
the centre distance between the lines is greater 
than 1 mm. A variation in line thickness of 
0-03 mm is permissible. 



5.4.4 If the thimble is bevelled, the angle of the 
bevel shall be between 10° and 20°. 

5.4.5 The distance from the barrel to the 
graduated face of the thimble shall not exceed 
0*4 mm. 

5.5 Barrel 

The thickness of the fiducial line on the barrel 
shall be the same as thai of the graduation lines 
on the thimble and shall be subject to the same 
permissible variation in thickness of 0*03 mm. 

5.6 Adjustment 

5.6.1 Each micrometer head shall be provided 
with means for adjusting the zero setting. 

5.6.2 Each micrometer head shall be provided 
with means for compensating for wear between 
screw and nut. 

NOTE — The means of adjustment shall be such 
that, after resetting, the parts are secured and the 
original accuracy is not impaired. 

6 ACCURACY 

6.1 The deviations and tolerances specified 
below and in Table 1 apply to measurement made 
at the standard temperature reference temper- 
ature of 20°C. 

6.2 Deviations and Tolerances 

The deviation of traverse of the micrometer 
spindle over a range of 25 mm shall not exceed 
3 /itn. The tolerance /on the zero setting shall 
be as given in Table 1. 

6.3 Error of Measurement 

The maximum permissible error of measure- 
ment F max when checked with a measuring 
force of 10 N shall be as given in Table 1. 

6.4 Measuring Face 

The measuring face shall be lapped and shall 
be fiat within i//on. 
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Table 1 Permissible Errors for Micrometer Head 

( Clauses 6.1, 6.2 and 6.3 ) 

Measuring Squareness of Tolerance on Max Permis- 

Range Measuring Zero Setting sible Error 

mm Face to Axis / F Max 
fxm 



H*n 



(jtm 



Oto 15 
0to25 



1 



±2 



Oto 50 



1 



±4 



7 DESIGNATION 

Micrometer heads shall be designated by IS No., 
measuring range and pitch. For example, a 
micrometer head with a counter having a 
measuring range of — 25 mm and spindle 



pitch of 0-5 mm shall be designated as: 

Micrometer Head IS 9483 - to 25 - 0-5 p 

8 MARKING 

The micrometer head shall be legibly and per- 
manently marked with the details of scale 
interval, measuring range, types, manufacturing 
number, source of manufacture or trade-mark 
( if any ). 

9 PACKING 

Each micrometer head shall be supplied with a 
suitable case or box. Each micrometer head 
shall be coated with a suitable thin, non corro- 
sive light oil and shall be securely wrapped. 



ANNEX A 
( Clause 5.3 ) 

METHOD OF MEASUREMENT OF FORCE EXERTED BY THE DRIVE BETWEEN 

THE MEASURING FACES 



A-l Force exerted by the drive between the 
measuring faces can be measured as reading of 
spring type indicate scale ( scale interval or 20 g 
Max ) with stabilized pan or force meter 
( sensitivity 0*2 N Max ) ( see Fig. 3 and 4 ) as 
per method given in A-l.l. 

A-l.l Hold steel ball between the loaded point 
of indicating scale or force meter and the 



centre of measuring face of the spindle. After 
arranging the spindle axis as standing in verti- 
cal and the pointer of indicating scale or force 
meter so as to indicate zero point, take the 
reading of maximum deflection of pointer indi- 
cating scale or force meter while turning the 
ratchet stop or friction stop. This procedure 
shall be repeated five times and the average of 
the readings shall be taken as measure of force. 



STEEL BALL fTo 




STEEL BALL 



FORCE METER 




Fig. 3 Spring Type Indicating Scale 



Fig. 4 Force Meter 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 
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